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REMARKS 



Claims 1-3, 5-22, and 24-56 are pending in this application. Claims 9-12, 15-17, 
and 33-43 remain withdrawn from consideration by the Examiner. 

Applicants acknowledge and appreciate the indication that claims "46 and 
47-50 ... would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims." Final Office Action dated July 
24, 2006, at 8. Since claim 46 was rejected, as discussed below, Applicants believe the 
Examiner intended to list claim 45, which was not rejected, instead of claim 46. 
Additionally, since claims 13 and 14 were also not rejected by the Examiner, it is 
Applicants understanding that these two claims should have included as well. 
Applicants understanding is consistent with the indication in the Office Action Summary 
that claims 13, 14, 45, and 47-50 are objected to. Id. at 1 . Accordingly, Applicants 
respectfully request clarification from the Examiner confirming Applicants understanding 
that the final Office Action should have indicated that at least claims 13, 14, 45, 
and 47-50 contain allowable subject matter. 

Turning to the prior art rejections previously of record, Applicants acknowledge 
and appreciate that the Examiner has withdrawn the Section 103(a) rejection of claims 
1-3, 5, 13-14, 18-22, 24-32, and 44-56 over U.S. Patent No. 4,340,519 to Kotera et al. 
{"Kotera") in view of U.S. Patent No. 3,506,526 to Toyooka {"Toyooka"). Applicants 
further acknowledge and appreciate that the Examiner has withdrawn the Section 
103(a) rejection of claims 6-8 over Kotera in view of Toyooka and further in view of U.S. 
Patent No. 6,1 39,958 to Raghupathi et al. 
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REJECTIONS UNDER 35 U.S.C. S 103(a) 
A. Sakaguchi et al. over Quinn et al. in view of Inagaki 

The Examiner maintained the rejection of claims 44, 46, and 51-56 under 35 
U.S.C. § 103(a) as being unpatentable over U.S. Patent No. 4,006,272 to Sakaguchi et 
al. CSakaguchr) in view of U.S. Patent No. 3,322,498 to Quinn {"Quinn') and JP 
40423881 OA to Inagaki {"Inagaki') for the reasons of record. See Final Office Action 
dated July 24, 2006, at 2. Applicants respectfully traverse this rejection for at least the 
reasons that follow. 

To establish a prima facie case of obviousness over a combination of references, 
the Examiner "bears the initial burden of factually supporting any prima facie conclusion 
of obviousness." In re Fine, 837 F.2d 1071, 1074 (Fed. Cir. 1988). Specifically, the 
Examiner must prove such a desire to combine references with "substantial evidence" 
that is a result of a "thorough and searching" factual inquiry. In re Lee, 277 F.3d 1338, 
1343-44 (Fed. Cir. 2002). The Federal Circuit has on numerous occasions stated that 
to establish a prima facie case of obviousness an Examiner must show that the 
references, taken alone or in combination, (1) teach all the present claim limitations; (2) 
would have suggested to or provided motivation for one of ordinary skill in the art to 
make the claimed invention; and (3) would have provided one of ordinary skill with a 
reasonable expectation of success in so making. See In re Vaeck, 947 F.2d 488, 493 
(Fed. Cir. ^99^) {citing In re Dow Chemical Co., 837 F.2d 469, 473 (Fed. Cir. 1988)). 
"Both the suggestion and the reasonable expectation of success must be found in the 
prior art reference, not in the applicant's disclosure." /d. at 493. 
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1. The cited prior art does not teach all tine present claim limitations. 

In the present case, the rejection under § 103 is fatally flawed because the 
combination of Sakaguchi, Quinn, and /naga/c/ fail to teach all the elements recited in 
independent claims 44 and 51 . Claim 44 recites, inter alia, "[a]n at least partially coated 
fiber strand comprising a plurality of fibers having a resin compatible coating 
composition..., the coating comprising... a plurality of discrete lamellar particles...." 
Claim 51 recites, inter alia, "[a]n at least partially coated fiber strand comprising a 
plurality of glass fibers having a resin compatible coating composition... comprising:... a 
plurality of discrete lamellar, inorganic particles...." Applicants note that in both 
instances, a plurality of discrete lamellar particles is recited. 

The Examiner states that Sakaguchi "teaches glass fiber mats impregnated with 
a binder... [that] can be applied as a dispersion or used in the dry powder state.... 
When the binder is applied in the dry powder state, a lubricant and inorganic silica 
particles can be added to improve flowability...." Final Office Action dated July 24, 
2006, at 2. The binder taught by Sakaguchi, however, does not exist as discrete 
lamellar particles. 

Sa/cagtyc/7/ teaches a powder of unsaturated polyester resin scattered on glass 
fibers. In order to improve the flowability of the powder, finely divided silica can be 
added as a lubricant. Sakaguchi, col. 4, lines 3-8. Conspicuously absent from 
Sakaguchi, however, is any discussion of discrete lamellar particles, as recited in 
independent claims 44 and 51 of the present invention. Indeed, the Examiner 
acknowledges this fact by stating that "Sakaguchi does not specifically identify his silica 
particles as 'lamellar particles.'" Final Office Action dated July 24, 2006, at 3. As a 



Customer No, 22,852 
Attorney Docket No. 03626.0034-14 
Application No. 09/620,526 

result, the Examiner relies on the teachings of Inagaki and Quinn in an attempt to 

demonstrate the lamellar nature of silica particles. 

As discussed in Applicants' August 5, 2005, response, incorporated by reference 

herein in full, the lamellar particles in the present invention are "composed of sheets or 

plates of atoms in hexagonal array, with strong bonding within the sheet and weak van 

der Waals bonding between sheets ...." As-filed Specification, page 16, lines 21-32 

(emphasis added). Such weak bonding allows the bonds holding the sheets together to 

easily break, resulting in parallel movement of sheets along a plane surface. See, e.g., 

Richard V. Dietrich and Brian J. Skinner, Rocks and Rock Minerals 46-47 (John 

Wiley and Sons 1979), copy attached for the Examiner's convenience. Whereas an 

entire family of silicate minerals exists, a mineral with the general formula Si02 

produces a three dimensional framework of silicate tetrahedra in which all four oxygen 

atoms are shared. See id, at 28-29. To satisfy the charges in such structures, the 

oxygen atoms must share electrons, resulting in covalent bonds between the ends of 

the tetrahedra. Covalent bonds are far stronger than weaker van der Waals bonds and, 

as a result, do not result in the parallel movement necessary for a classification of a 

lamellar structure. See, e.g., Theodore Brown, H. Eugene LeMay, Jr., and Bruce 

BuRSTEN. Chemistry: The Central Science 367-68 (5*^ ed. 1 991 ), copy attached for the 

Examiner's convenience. The result is that particles formed from Si02 anions are not 

lamellar. 

/naga/c/ discloses a porous body that "has interlayer crosslinked Si02 formed 
between layer crystal of silicon tetrahydran...." Inagakai, at 1. The crosslinking of the 
Si02 molecules indicates the presence of a three dimensional crystal framework. This 
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is emphasized by Inagakfs reference to multiple crosslinked layers of silica. Such 

crosslinking implies the presence of shared covalent bonds between the layers, which 

lead to a crystal lattice structure. As demonstrated above, the presence of such a 

crystal lattice is not a lamellar structure. 

Likewise, nothing in Quinn corrects the deficiencies found in Sakaguchi, Quinn 
involves the growth of silica crystals at a gas-liquid interface. Quinn, col. 2, lines 8-1 1 . 
Specifically, the silica crystals in Quinn are formed by precipitating silica molecules from 
an aqueous solution circumferentially into the skin of a surfactant bubble. Quinn, col. 2, 
lines 13-22. The result is a spherical silica crystal composed of a single layer of silica 
molecules. Id., col. 1 , line 69 to col. 2, line 7 ("[T]he molecules of silica adjacent the 
interface between the sol and the enveloping gas would align themselves at the 
interface with the silica particle immersed in the aqueous phase and with the 
hydrophobic end of the surfactant molecules in the gas phase; and such orientation, if 
maintained during precipitation of the silica, would preferentially induce the growth of 
silica crystals in alignment with that interface rather than normal to it."). 

Quinn does not teach the combination of such crystal sheets into multiple layers 
necessarily indicative of lamellar structures. Rather Quinn refers to "lamellae," which is 
defined as "a thin flat scale, membrane, or layer" Merriam-Webster's Collegiate 
Dictionary 651 (10*^ ed. 2001), copy attached for the Examiner's convenience. 
Nowhere in Quinn is there any mention of a single crystal or particle composed of 
multiple layers or sheets with van der Waals bonding between the sheets. 

Nevertheless, the Examiner states that Applicants' arguments "do not preclude 
the clear disclosure in Quinn of silica lamellae, and there is no clear factual evidence on 
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this record, by way of back-to-back comparison that the silica of Quinn is not lamellar" 

Final Office Action dated July 24, 2006, at 7. It is not enough, however, for the 

Examiner to make such a pronouncement without specific support. On the contrary, 

Examiners are required to specify the factual support for their obviousness arguments. 

In re Zurko, 258 F.3d 1379, 1385 (Fed. Cir. 2001) ('With respect to core factual findings 

in a determination of patentability, however, the Board cannot simply reach conclusions 

based on its own understanding or expertise... rather, the Board must point to some 

concrete evidence in the record in support of these findings."); see also M.P.E.P. 

§ 2144. Moreover, the arguments set forth above provide factual evidence showing that 

the silica of Quinn is not lamellar as claimed. Therefore, Quinn also fails to teach 

particles that possess a lamellar structure, as described in the invention recited in 

claims 44 and 51 . . 

As a result, the Examiner has failed to provide sufficient evidence to show that 

the particles in Sakaguchi are, in fact, lamellar. Applicants have provided evidence that 

they are not. Accordingly, Applicants respectfully submit that the Examiner has failed to 

establish a prima facie case of obviousness, and respectfully request that the Section 

103 rejections of claims 44, 46, and 51-56 be withdrawn. 

2. There is also no suggestion or motivation for one in the art to make 
the claimed invention. 

The Federal Circuit has noted that the Examiner's burden to establish a 

motivation to combine or modify is provided by an objective teaching found in the prior 

art. Although the Examiner states that when the disclosure in Sakaguchi is combined 

with that in Inagaki and Quinn the present invention is rendered obvious, the Examiner 
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has failed to make a factual inquiry specifically utilizing the objective evidence of record. 
Upon making such an inquiry, it is found that there was no motivation to make the 
proposed combinations at the time the invention was made. Indeed, as stated in the 
May 1, 2006, response, incorporated by reference herein in full, Sakaguchi, Inagaki, 
and Quinn are directed to the use of different chemicals in different processes for 
different purposes to obtain different products. Upon review, the disparate teachings of 
the references leads one of skill in the art away from a such a combination. Applicants 
submit that one of ordinary skill in the art reading these three references would not have 
been motivated to combine their divergent teachings. 

Nevertheless, the Examiner argues that the present invention is obvious since 
lamellar silica is known and that, furthermore, "silica is known in the art as an additive 
for many materials." Final Office Action dated July 24, 2006, at 7-8. Additionally, the 
Examiner states that "there is no clear factual evidence on this record by way of 
back-to-back comparision that the silica of the prior art is not lamellar." Id. at 8 
(emphasis added). However, such broad assertions are not allowed since Examiners 
are required to provide explicit support for such statements. In re Zurko, 258 F.3d at 
1385. Here, the Examiner has not provided any facts as to where in either Inagaki or 
Quinn, the motivation is found and why one of ordinary skill would be motivated by the 
teachings of either Inagaki or Quinn to make the conclusion that the particles in 
Sakaguchi are, in fact, lamellar. Moreover, the naked assertion that the substitution is 
within the capabilities of one of ordinary skill in the art cannot establish obviousness 
without some further objective reasoning. M.P.E.P. § 2143.01 (discussing Ex parte 
Levengood, 28 U.S.P.Q.2d 1300, 1301 (Bd. Pat. App, & Int. 1993)). Applicants submit 
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that one of ordinary skill in the art reading these three references would not have been 

motivated to combine their divergent teachings. 

Accordingly, Applicants submit that there is no evidence of record to establish 

that all of the claim limitations are met upon modifying/combining the references' 

teachings. To the contrary, Applicants respectfully submit that the arguments and 

evidence of record set forth above show that no combination could suggest lamellar 

particles as recited in independent claims 44 and 51 . Further, Applicants submit that 

there is no evidence of record to establish a motivation to modify the teachings of 

Sakaguchi or combine the reference with the teachings of Inagaki and Quinn to correct 

its deficiencies. As a result, Applicants respectfully submit that the Examiner has failed 

to establish a prima facie case of obviousness, and respectfully request that the Section 

103 rejections of claims 44, 46, and 51-56 be withdrawn. 

B. Hager et aL over Concise Chemical and Technological Dictionary in 
view of GIrgis 

The Examiner rejected independent claim 1 and claims 2, 3, 5-8, 18-22, and 24- 
32 that depend therefrom under 35 U.S.C. § 103(a) as being obvious over U.S. Patent 
No. 5,689,601 to Hager et al. {"Hager) in view of Concise Chemical and 
Technological Dictionary 447, 689 (4^^ ed. 1986) {^'Dictionary') and further in view of 
U.S. Patent No. 5,925,462 to Girgis {"Girgis") for reasons of record. Applicants 
respectfully submit that a prima facie case of obviousness has not been established at 
least because the Examiner has not shown that Hager, Dictionary, and Girgis, in 
combination, meet the requirements for a rejection under Section 103(a). Specifically, 
the cited references do not teach: 
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a resin compatible coating composition... comprising: 

(a) a plurality of discrete particles...; 

(b) at least one lubricious material different from 
the plurality of discrete particles, wherein the at least one 
lubricious material comprises from 1 to 50 weight percent of 
the resin compatible coating composition on a total solids 
basis; and 

(c) at least one film-forming material.... 

in making this final rejection the Examiner asserts that "Hager teaches ... a 
coating composition on at least a portion of a surface of at least one of the fibers.. . 
comprising a film forming material, a lubricious material, and discrete particles of an 
acrylic latex material." Final Office Action dated July 24, 2006, at 3. As stated by the 
Examiner in the December 1, 2005, Office Action, "an acrylic latex comprises discrete 
particles." As demonstrated in Applicants' August 5, 2005, and May 1, 2006, 
responses, incorporated by reference herein in full, Hager and dictionary fa\\ to disclose 
a lubricious material comprising from 1 to 50 weight percent of the resin compatible 
coating on a total solids basis. Office Action response dated August 5, 2005, at 22; 
Office Action response dated May 1 , 2006, at 23-24. The Examiner highlights this fact 
by stating in the final Office Action that "Hager does not specifically teach that the 
lubricious particle material comprises from 1 to 50 weight percent of the resin coating on 
a total solids basis." Final Office Action dated July 24, 2006. at 4. 

To correct this omission, the Examiner cites to Girgis. Specifically, the Examiner 
states that "Girgis teaches the presence of at least one lubricious material in the amount 
of about 1 to about 10 weight percent of the coating on a total solids basis, which is 
within the applicants* range." Id. The Examiner further states that "[i]t would have been 
obvious to modify the composition of Hager by incorporating the lubricant in his 
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composition in an amount of 1% by weight of the coating on a total solids basis... [as] 

taught by Girgis...." Id. at 5; see also Office Action dated December 1 , 2005, at 8. 

As stated in Applicants' May 1 , 2006, response. Applicants respectfully submit 
that Hager, Dictionary, and Girgis expressly teach away from their combination. In 
particular, Hager teaches two distinct coatings that are applied to glass fiber strands. 
Hager at abstract and claim 1 . The first coating contains a binding agent and the 
second coating contains "particles of a water blocking agent." Id, However, when 
examined closely, the paraffin wax emulsion in Hager actually functions as a binding 
agent. Hager, col. 2, lines 64-65; col. 4, lines 37-45; see also claim 4. The binding 
agent functions to yirmly adhere the particles of water blocking agent to the glass fiber 
strand...." /d., col. 3, lines 8-10 (emphasis added); see also col. 4, lines 27-31. This is 
not a characteristic of a lubricious material and, as a result, the wax disclosed in Hager 
does not function as a lubricious material. See Merriam-Webster, Inc. Collegiate 
Dictionary 690 (10*^ ed. 2001) (defining lubricant as "a substance (such as grease) 
capable of reducing friction....") (emphasis added); see also id, (defining lubricious as 
"having a smooth or slippery quality"). 

The Examiner contends that the fact that the wax in Hager is used as a binder "is 
of no moment and does not preclude the general knowledge in the art of wax having 
lubricious properties." Final Office Action dated July 24, 2006, at 8. It is not enough, 
however, for the Examiner to make such an statement without specific support. The 
fact that a certain result or characteristic may occur or be present in the prior art is not 
sufficient to establish the inherency of that result or characteristic. M.P.E.P. § 21 12 
(quoting In re Rijckaert, 9 F.3d 1531, 1534 (Fed. Cir. 1993)). "In relying upon the theory 
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of inherency, the examiner must provide a basis in fact and/or technical reasoning to 

reasonably support the determination that the allegedly inherent characteristic 

necessarily flows from the teachings of the applied prior art." Ex parte Levy, 1 7 

USPQ2d 1461, 1464 (Bd. Pat. App. & Inter. 1990) (first emphasis added). The 

Examiner's statement that "wax is known in the art to be a lubricious material" clearly 

does not provide any evidence to support such an assertion. Office Action dated July 

24, 2006, at 8. Applicants respectfully submit that a presumption that a property might 

be present is not sufficient for a prima facie case of inherency. 

Furthermore, Girgis teaches away from a combination with Hager. As disclosed 
in the May 1 , 2006, response, Girgis discloses a secondary coating that consists of at 
least one curable acrylic polymer and a wax material. Girgis at Abstract and claim 1 . In 
contrast to the wax emulsion found in Hager, which functions as a binding agent, the 
wax material disclosed in Girgis functions as a lubricant. Girgis, col. 11,17-18. Such a 
finding would lead one of skill in the art away from the combination of Girgis with Hager, 

Dictionary does not act to rectify this discrepancy.'' For at least these reasons, 
Applicants respectfully submit that the Examiner has failed to make a prima facie 
showing of obviousness with respect to claims 1-3, 5-8, 18-22, and 24-32. Accordingly, 
these rejections under Section 103 are in error and should be withdrawn. 

C. Girgis 

The Examiner has also rejected independent claim 1 and claims 2, 3, 5-8, 18-22, 
and 24-32 that depend therefrom under 35 U.S.C. § 103(a) as being obvious in view of 

^ The sole reason the Examiner cites to Dictionary \s to establish that "an acrylic latex 
comprises discrete particles." Final Office Action dated July 24, 2006. 



-12- 



Customer No. 22,852 
Attorney Docket No. 03626.0034-14 
Application No. 09/620,526 

Girgis for the reasons disclosed on pages 6-7 of the Final Office Action dated 

July 24, 2006. Applicants respectfully submit that a prima facie case of obviousness 

has not been established because the Examiner has not shown that Girgis meets the 

requirements for a rejection under Section 103(a). 

The Examiner states that Girgis "teaches an at least partially coated fiber strand 
comprising a plurality of fibers having a coating composition on at least a portion of a 
surface of at least one of the fibers, wherein the coating composition comprises a 
plurality of discrete particles, at least one lubricious material different from said plurality 
of discrete particles, a film former and wherein the plurality of fibers are glass fibers of 
the type contemplated by applicants." Final Office Action dated July 24, 2006, at 6. 
Further, the Examiner asserts that "the composition of Girgis is substantially similar to 
that contemplated by applicants except for Girgis' silence to his particle size." Id. 

Girgis teaches a secondary coating that consists of (1) at least one water soluble, 
emulsifiable or dispersible curable acrylic polymer; and (2) a wax material. Girgis at 
Abstract and claim 1 . Whereas the Examiner claims that Girgis teaches a plurality of 
discrete particles, neither the acrylic polymer nor the wax material disclosed contain 
discrete particles as defined by the present specification. See generally Girgis, cols. 
1-24. Indeed, the acrylic polymers disclosed in Girgis are described as "curable" 
throughout the specification and claims. Curable acrylic polymers are capable of being 
crosslinked to each other, resulting in changes in the physical properties of the cured 
polymers, /d. at col. 3, lines 12-20. Such curing necessarily results in a composition in 
which discrete particles as defined in the present specification are absent. The 
composition disclosed in Girgis is also subject to a drying process at room temperature 
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or at elevated temperature. Girgis at col. 1 1 , lines 39-48. As a result, the materials 

disclosed in Girgis, and the processing conditions they are subject to, center on the 

formation of a particle-free coating or film. There is no suggestion in Girgis of discrete 

particles, nor do the materials and examples suggest that such particles are present. 

Since Girgis does not teach all the limitations of claims 1-3, 5-8, 18-22, and 
24-32, Applicants assert that the rejection under Section 103 is improper and 
respectfully request that it be withdrawn. 
III. CONCLUSION 

In view of the foregoing remarks. Applicants respectfully request reconsideration 
of this application and the timely allowance of the pending claims. 

Please grant any extensions of time required to enter this response and charge 
any additional required fees to our Deposit Account No. 06-0916. 

Respectfully submitted, 

FINNEGAN, HENDERSON, FARABOW, 



Dated: November 24, 2006 




Reg. No. 55,256 

Attachments: 

1 ) Richard V. Dietrich and Brian J. Skinner, Rocks and Rock Minerals 28- 
29, 46-47 (John Wiley and Sons 1979) 

2) Merriam-Webster, Inc. Collegiate Dictionary 651 , 690 (1 0*" ed. 2001 ). 

3) Theodore Brown, H. Eugene LeMay, and Bruce Bursten, Chemistry: 
The Central Science 367-68 (5™ ed. 1991). 
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Cool 



Heat 



Gas 



Total disorder; much 
empty spuce; particle* 
have complete freedom of 
motion owing to separation 
and incf ice live attracdve 
forces. 



Liquid 



Disorder; parddes 
or clusters of 
particles arc free 
to move relative to 
each other; particles 
dose together. 



Crystalline solid 

Ordered arrangement; 
particles can vibrate, 
but are in fixed 
positions; particles 
close together. 



ible than gases. Unlike gases, liquids have a definite volume, independent of the 
size and shape of their container. The attractive forces in liquids are not strong 
^enough, however, to keep the molecules from moving past one another. Thus, 
" liquids can be poured, and they assume the shapes of their containers. 

In solids, the intermolecularatfe^ are strong enough not only 

to hold niolecuies close together but virtually f 6^^ fo^^^ them iii'plaoerSolids, like 
liquids, are not very compressible because the molecules have little free space 
between them. Often the molecules take up positions in a highly regular pattern, 
^lids that possess highly ordered structures are said to be crystalline, (The 
transition from a liquid to a crystalline soUd is rather like the change that 
occurs on a military parade ground when the troops are called to formation.) 
Because the particles of a solid are not free to undergo long-range movement, 
solids are rigid. 

Figure 11.1 compares the three states of matter. The particles that com- 
pose the substance can be individual atoms, as in Ar; molecules, as in HjO; or 
ions, as in NaCl. The state of a substance depends largely on the balance between? 
the kinetic energiS^iFlrt^ energies of attraction:^ 

The kinetic ener^ particles t 

apart and moving. The interparticle attractions tend to draw the particles to- 
fletner. Those substances that are gases at room temperature have weaker inter- 
^ particle attractions than those that are hquids; those that are Hquids have 
weaker attractions than those that are solids. 

We can^Hange a::^s^^^^^ by heating or.^ 

^olingj which changes the average kinetic energy ofihe particles For example, 
NaCl, which is a solid at room temperature, melts at 804°C and boils at 1465°C 
under 1 atm pressure. Conversely, NjO, which is a gas at room temperature, 
liquefies at -88.5**C and solidifies at -102.4°C under 1 atm pressure. 



Figure 11. 1 Molecular-level 
comparison of gases, liquids, 
and solids. The particles can 
be atoms, ions, or molecules. 
The density of particles in the 
gas phase is exaggerated as 
compared with most real 
situations. 



The strengths of intermolecular forces of different substances vary over a wide 1 1.2 

range. However, they are generally much weaker than ionic or covalent bonds. INTERMOLECULAR 

For example, only 16 kJ/mol is required to overcome the intermolecular attrac- FORCES 

tions between HCl molecules in Hquid HCl in order to vaporize it. In contrast, 

the energy required to break the covalent bond to dissociate HCl into H and 

CI atoms is 431 kJ/mol. Less energy is required to vaporize a liquid or to melt 

a soHd than to break covalent bonds in molecules. Thus, when a molecular 

substance like HCl changes from sohd to liquid to gas, the molecules remain 

intact. 
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Many properties of liquids, including their boilings points^ reflect the 
strengths of the intermolecular forces. A Hquid boils when bubbles of its vapor 
form within the hquid. The molecules of a liquid must overcome their attractive 
forces in order to separate and form a vapor. The stronger the attractive forces,^, 
the higher the temperature at which the hquid boils. Similarly, the melting point^^ 
of sohds increase with an increase in the strengths of the intermolecular forces. 

Tlue^ types of intermolecular forces are known to exist be- „ 

tween neutral molecules: dipole-dipole forces, London dispersion forces, andj 
hydrogen-boitiding forces. The first two of these are also called van der Waals 
Jorces after Johannes van der Waals, who developed the equation for predicting 
the deviation of gases from ideal behavior (Section 10.10). Another kind of at- 
tractive force, the ion-dipole force, is important in solutions. As a group, inter- 
molecular forces tend to be less than 15 percent as strong as covalent or ionic 
bonds. As we consider these forces, notice that each is electrostatic in nature, 
involving attractions between positive and negative species. 

lon-Dipole Forces 

An ioiinlipole force exists between an ion and the partial charge on the end of 
a polar molecule. Polar molecules are dipoles; they have a positive end and a 
negative end (Section 9.2). For example, HCl is a polar molecule because of the 
difTerence in the electronegativities of the H and CI atoms. The extent of the 
charge separation in a polar molecule is measured by its dipole moment. The 
dipole moment of HCl is 1.03 Debyes (D). 

Positive ions are attracted to the negative end of a dipole, whereas negative 
ions are attracted to the positive end, as shown in Figure 11.2. The magnitude 
of the interaction energy depends on the charge on the ion (Q), the dipole 
moment of the dipole (/i), and the distance from the center of the ion to the 
midpoint of the dipole (d): E oc Qfi/d^^ 

lon-dipole forces are especially important in solutions of ionic substances 
in polar liquids, for example, a solution of NaCl in water. We will have more 
to say about such solutions later (Section 12.2). 



{b) 



Dipole-Dipole Forces 

^ dipole-dipole force^ists^betwee^ polar molecylesfP'blar molecules 

attract eacii'Mhk moleculie^is iiear the negative 

end of another as in Figure 1 i .31^ anS (Sf ^D^ forces are effective 

only when polar molecules are very close together, and they are generally weaker 
than ion-dipole forces. 



Figure 1 1 .2 Illustration of 
the preferred orientation of 
dipolar molecules toward ions. 
The negative end of the 
dipolar molecule is oriented 
toward a cation (o), the 
positive end toward an 
anion (b). 



Figure 1 1 .3 Variation in the 
dipole-dipole interaction with 
orientation. In (a) and (b\ the 
dipoles are aligned so as to 
produce an attractive 
interaction. In (c) and (d), the 
interactions are repulsive. 
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low-pressnire ® Qnngniilbooiuisiniess 

low— pres*siire \']5-*pre-sh3r\ adj (1827) 1 : having, exerting, or operat- 
ing under a relatively smalt pressure 2 : EASYGOING 
low relief n (171 1) : BAS-REUEF 

low-rent \M6-'rent\ adj (1957) : low in character, cost, or prestige 
thugs> <a'-^ movie) <a ^ literary form> 

low-rise V16-'ri7\ ae^j (1957) ] : having few stories and not equipped 
with elevators: <a ^ classroom building) 2 : of, relating to, or charac- 
terized by low-rise buildings <a ~ housing development) 

low-slung Vlo-.slaoV (1943) : relatively low to the ground or floor <a 
^ convertible) <a ^ modern building) <a '•^ sofa) 

low-5pir*lt*ed \'16-*spir->t3d\ a^ij (1693) : dejected, depressed — 
low— spir-ltfed-ly adv — low— spir>it>ed-nes5 n 

Low Sunday « (15c) : the Sunday following Easter 

low-tech yib'ht.kVadj (19B1) technologically simple or unsophisti- 
cated industries) 

low tide n (1843) : the farthest ebb of the tide 

low water n (15c) : a low stage of the water in a river or lake; also : LOW 
TIDE 

Mox \naks\ n I/iquid oicygen] ( 1 923) r liquid oxygen 
*lox n, /?/ loi oi loxres (Yiddish /ato, fr. MHG lahs salmon, fr. OHG; 
akin to OE lecx salmon] (1941) : smoked salmon 

lox-o-drome \'lak-s3-idrpni\ n [back-formation ir. loxodromic of a 
rhumb line, fr. F Idxoe^omique, fr. Gk hxos oblique + dromos course 

— more at DROMEDARYl (1880) : RHUMB line 

loyal \'l6i(-3)l\ adj [MF, fr. OF Uial, leel. fr. L legalis legal] (1531) 1 
: unswerving in allegiance: as a : faithful in allegiance to one's lawful 
sovereign or government k : faithful to a private person to whom. fi- 
delity is due c : faithful to a cause, ideal, custom, institution, or prod- 
uct 2 : showing loyalty 3 obs : LAWFUL, legitimate syn see FAITH- 
FUL — loy<a)>ly \*ldi-»-lc\ adv 

loy*al*ist \M6i-»-list\ h (1647) : one who is or remains loyal esp. to a po- 

. litical cause, party, government, or sovereign . . 

loy.al-ty \n6i(-p)l-te\ n, pi -ties [ME loyaltee, fr. MF loialtS, fr. OF 
leialti, fr. leial] (15c) : the quality or state or an instance of being loyal 
syn see FIDEUTY 

loz*enge Vla-z°nj also -s*iy\ n [ME losenge, fr. MF losange] (14c) . 1 : a 
figure with four equal sides and two acute and two obtuse angles : DIA- 
MOND 2 : something shaped like a lozenge 3 : a small often medicat- 
ed candy 

LP \,el-*pe\ n [/ong-playing] (1948) : a microgroove phonograph record 
designed to bt played at 33% revolutions per minute . . 

LPN \,eKi)pe-'en\ n (1948) : LICENSED practical NURSE ' ^; 

LSD \,el-<,)es-'deA n (G jLysurgtaure-Diathylamid lysergic acid diethyla- 
mide] (1950) : an organic compound C20H25N3O that induces psychotic 
symptoms similar to those of schizophrenia — called also lysergic acid 
diethylamide 

lu>au \'lu-,au\ n [Hawaiian lO'au] (1853) : an Hawaiian feast 
LD>ba-vitch*er \'lu-b9-,vi-ch3r, lu-'baA n [Yiddish fyubavitsher, fr. 
Lyubaviish, town in Belarus] (1954) : a member of a Hasidic sect found- 
ed by Schneour Zalman of Lyady in the late 18th century — LnbaV- 
itcher a4j i. ■ 

hib>ber Xla-barN n [ME lohre, lohur] (14c) 1 : a big clumsy fellow 2 : a 
clumsy seaman — lub<ber*li*ness \-lc-nM\ n — lub-ber'ly \-l£\ a^/ or 
adv 

lubber Une n (1889) : a fixed line on the compass of a ship or airplane 
that is aligned with the longitudinal axis of the vehicle 

lubber's hole n (ca. 1784) : a hole in a square-rigger's top near the mast 
through whicl: one may go 1 art her aloft without going over the rim by 
the futtock shrouds ' 

lube \'lub\ n [short for lubricating oil\ (1926) 1 : LUBRICANT 2 : an ap- 
plication of a lubricant : lubrication 

ln*bric \'lii-briV:\ adj [MF lubrique, fr. ML lubricus] (15c) archaic : LU- 
BRICIOUS — lu*bri<cal \-bri-k;»l\ adj 

ln-bri*cant Vlii-bri-kantV n (ca. 1828) 1 : a substance (as grease) capa- 
ble of reducing friction, heat, and wear when introduced as a film be- 
tween solid surfaces 2 : something that lessens or prevents friction or 
difficulty — lubricant atO' 

lu*bri*cate \'lij-br3-,kat\ vb -tal^; -cat-ing [L lubricatus, pp. of lubri' 
care, fr. lubricus slippery — more at sleeve] vt (ca. 1623) 1 : to make 
smooth or slippery 2 : to apply a lubricant to ^ W : to act as a lubri- 
cant — lD-bri>ca>tion \,lii-hr>-'ka-shon\ n — lu*bri*ca'tive Vlu-br»- 
,ka-tiv\ ac^ — lu*bri>ca>tot \-,kS-t3r\ n 

lu-bri*cioiis Mu-'bri-shasX ot lu>bH-cous \'lu-bri-kas\ adj [ML lubricus, 
fr. L, slippen-, easily led astray] (1535) 1 : marked by. wantonness 
: lecherous: also : salacious 2 [L lubricus} : having a smooth or 
slippery qualit>' <a ~ skin) — lu-bri-cious-ly adv 

lii-bric>i>ty \lu-'bri-s»-te\ «, /-•/ -ties (15c) : the property or state of being 
lubricious; also : the capacity for reducing friction 

La*can Vlii-ksn\ adj [LL lucanus, fr. Lucas Luke, fr, Gk Loukas] (1890) 
: of or relating to Luke or the Gospel ascribed to him 

la*came \lu-'kam\ n [F] (ca. 1825).: dormer 

La*ca-yo \lu-'r i-(,)6\ aUo Lu.ca-yan \-'kI-3n\ n (1929) : a member of .' 

an Arawakan people of the Bahama 
In-cen-cy Vlu-^-n(t>se\ n.(1656) : the quality or state of being lucent . 
loMcent V10-s'nt\fl4? [ME,.fr. L lucent-, lucens, prp. of lucere to shine — 

more at Liom j (15c) 1 : glowing with light : luminous 2 : marked 

by clarity or tr&nslucence : clear — Iu>ceDt<ly adv 
lo-cem n [prob. modif. of G lOchsem of a lynx, fr. Luchs lynx] (ca. 1533) 

obs LYNX 

lb*cerne: ai[ro IP'Cem \lu-'s?m\ n [F luzeme, fr. Prov lusemo] (1626) 
chiefly Brit : alfalfa ... 

ln.cid A'lGVsodV adj [L lucidux, U. lucere] (1591) 1 a : suffused with light. 
: LUMINOUS t : TRANSLUCENT 2 % having full use of One's faculties 
: SANE 3 ': cit:r;r to the undt:rstanding : INTELUCIBLE syn sec CLEAR 

— lu*cid*lya^V — lu*cid*Dessn 

lii*cid>i.ty \lu-'ii-d»-te\ n (1851) 1 ; clearness of thought oi- style 2,: a 
presumed cap ii city to perceive the truth directly and instantaneously 
: CLAIRVOYANCE 

La-ci>fer Vlu-sr farN n (ME, the morning star. a fallen rebel archangel, 
the Devil, fr. OE, fr. L, tht morning star, fr. lucifer light-bcaring,^.fr. 
luc; btx light 4 -fer -ferous — more at ught] (bcf. 12c) .1 — used as a 
name of the dt\i} 2 : the planet Venus when appearing as the momiog 
star 3 notcaj -. a friction match having as active substances antimony 
sulfide and potassium chlorate — Lo>ci*fe<ri*aD \,lu-s3-'fir-e-3n\ a4r 



lu>cif*er>ase \lu-'si-f3-,ras, -,raz\ n [ISV,.fr. lucifcrfH\ 
thai catalyze; the oxidation of luciferin ' J 

lu*cif -er-in \-/(:i-)r3n\ n HSV, fr. L lucifer light-bc&f%i 
various organic substances in. luminescent orftaiifttf-if]^.. 
upon oxidation produce l virtually heatless liphti^ '; 
lu*cif-er-ous \lu-'si-f(s-)r3£\ adj [L lucifer] (1648)1 (Q^ii; 

sight : ILLUMrS'ATING . ■ * • ■ 2 

Lu>cj*na \lu-*si-n3\ n (L, Roman goddess of chllUMfi@$^ 

MIDWIFE ■ ■ • ■ - 'c j^^i 

LU'Cite \'lu-,sit\ trademark — used for an acryttc,!^^- 
sisting essentially of polvmerized methyl methacryl^ > « 
'luck \'l3k\ n {hiEluciu\ fr. MD luc; akin to .MHO- 
1 a : a force that brings good fortune'or adversity -il*t** 
cum stances that ope rat t for or against- an inclivt(1C>^^ 
chance; also : success — luck>less V\as\-adj^fi^M.^: i 
Huclt vi (ca, 1584) 1 : to prosper or succeedveifh l^i^ 
good fortune — usu. usee vnth put 2 : to come wpti^fjt' 
ablt by chance — usu. ustd with out, on, onio. or tntii^^ k 
lack-i-ly \M3-ks-le\ adv (1530) 'T : in a lucky manriet %t 
LY 2 <--«-, we were on time) usage see HOPEFULLYIi- .'^ 
lucky \'l»-kc\ adj luck-i-er; -est (15c) 1 :.having:5n|*^| 
peiiing by chance : FORTUITOUS - 3 : producing ontt^^ 
chance : favorable 4 : seeping to bring good t(^*^ 
foot) — liick*i*ness \*l3-k e-nas\ n ^ A-k^" ~ 3 

syn LUCKY. FORTUNATE, HAPPY, PROVlDENTIAL^m^^ 
unforeseen success. LUCKY stresses the agency? of 
about a favorable resuh <won because of a /wcJfey"']^^ 
NATE suggests being rewarded beyond. one's deserts W 
investments). HAPPY combines the impHcations:of 'fi^ 
TUNATE with stress on being: blessed <a series "of i-fe^ 
PROVIDENTIAL more definitely implies the ihelpWM' 
higher powei <a providential change in the weathei^jt. 
lack y dip n ( 1 9 2 5) Brit : g rab- Bag . : .%cs ^ 'x*^ M 

lu>cra>tive \'lu-kr»-tiv\ adj [ME lucratif, fr. MF,>frr?ll'^ 
cratus, pp. of lucrari to gain, fr. lucrum] (15c) * 
: PROFITABLE — lu-cra-tive-ly adv — lu>cra*tive*'ncq^^^ 
lo>cre \'lu-ksr\ n [ME, fr. L lucrum; prob. akin to OE f<i^j^ 
Ion. Gk apolauein to enjoy] (14c) : monetary"tgaiaT8 Jf 

: MONEY v:;' f -. ,, . - H^-itifM% 

lD-cu*bra*tion \,lu-ky»-'brE-sh3n, ,lii-k»-\ n [h liicubt^tl^ 
study -by 'night, work produced at night, fr. lucubrare i^'^ 
light- akin to L luc-, lux] (1595) : laborious or intensive 

{"product of such study — usu. used in pL.. • t'- ijU:^^ 
D>cu<leDt Vlii-kya-lantV adj [L luculentus, fr. luc-, lux^p^^ 
t clear in thought or exprtssion : lucid — lu<cu-leot«fi^L 
Lu'cul-lan Mu-'ks-lanV also La>cul>li>aii \-'k3-le-anV<^l i< 
of Licinius Lucullus; fr. his reputation for luxuridua^bc^' 
: LAVISH, luxurious < a '-^ feast) • : -r-)6I!/^^ ; 
Ludd-ite \*l3-,d)t\ n [perh.fr. Ned Ludd, 18th cent.vLeiffloi^; 
man who destroyed machinery] (1811) : one oravgroUp^; 
century English workmen destroying laborsaving^maeh^!^ 
test: broadly ; one who is opposed to esp, technologicai 
ditea^^' ir.-^^iu^m^:^ . ^ 

la^ic Vlu-dik\ adj [F ludiaue, fr. L ludus) (1940)r:iofv 

characterized by play : pl.'^yful <~ behavior) i^rr^Mt '' ^ 
lu-di-croiis \'lu-d»-kras\ adj [L ludicrus, fT. ludus play; 
to Gk loidoros abusive] ( ] 782) 1 : amusing or taughabfo^^ 
ou.-: absurdity', incongruity, exaggeration, or eccentricity;: 
derisive laughter or scorn as absurdly inept. falsc,^or^fq(V 
LAUGHABLE — lu-di-crous-ly adv — lu>di'crous>De!n n 
In^s \'lu-(,)e2\ n, pi lues |NL, fr. L, plague; akin to G It 
destroy — more at lose) (1634) : SYPHIUS — lu*et.|ci\.^^ , 
»luff X'lsfV/i [ME, weather side of a ship, luff, fr;'MF/to/tt^ 
ship] (14c) 1 : the act of sailing a ship nearer the * * " 
edgt of a fore-and-aft sail 

Huff vi (14c) : to turn the head of a ship toward 

tnf'fa var of loofah . . . ^ „ ^ 

liift>menscb \'luft-,menft)sh\ n, pi liift>menscb'*enjtWe^ 
[Yiddish lufinientsh, fr. lufi air + mentsh human being] (mL 
practical contemplative person having no definite bustneia 

Mug \Mag\ v6 lugged; luj^'ging [ME luggen to pull by;thd 
drag, prob. of Scand origin; akin to Norw /ugga-toipull.by 
(14c) 1 : drag, pull 2 : to carry laboriously .. ^ : -to ' 
forced manner <'^j' my name into the argument) ^'W^i 1 1 
eftort : TUG 2 : to movr heavily or by jerks <the car <>tf 04i _, 

. a racehorse : to swerve from the course toward or away fru^j 
rail . J ?3.=:it$^ ' " 

^ug n (1616) 1 archaic a : an act of lugging - b -Msbrosll 
lugged c : a shipping container for produce 2 : LUCSAlti 
rior airs or afleclations <put on '^j) 4 slang : an cxactUrli 
— used in the phrase pui the lug on ■ ; ^rvia^'d';.^" 

lug n [ME (Sc) lugge, perh. fr. ME luggen] (15c) l?:isb) 
handle) that projects like an can as a : a leather loop' on a 
die through' which the sitaft passes b : a metal fitting to 
cal wires arc soldered 01 connected 2 chiefly Brit ; -.EARir/3 I 
on the bottom of a shoe) 10 increase traction 4 : a nut^uscd 
wheel on an automotive vehicle — called also lug nuti^S 
LOUT ■ , . ■ : v.><5f< 

LD.gan*da \lu-'gan-da, -*gan-\ n (1889) : the Bantus lansUi^ 
Gan da people . . rs-'ae:'/ ' 

loge \'liizh\ n [F] (1905) : n small sled that is ridden in-a^supir 
and used esp. in competition; also : the competition itself.^-* 
Iug.er \'lu-zh3r\ « » ? . b^ '- 

log-gage \'l»-gij\ n (1595) : something that is lugged; esp : sulu^ 
traveler's belongings : BAGGAGE " * K-'Jsni. 

hig'ger yi9-gST\ n [lugsail] (1757) : a small fishing or coasting 
carries one 01 more lugi^ails 

lug.saj] Vlsg-.-sal, -S3l\ n [perh. fr. ^lug] (1677) : a 4-sided sail 
obliquely hanging yard (hat is hoisted and lowered with'then 

lti-gu*bri*ous \lu-'gu-bre-ss also -'gyu-\ adj [L lugubris,ufu 
mourn; akin to Gk lygroi mournful] (1601) 1 : MOURNFUL: 
geratedly or affectedly mournful <dark, dramatic and "r^. 
—V. S. Pritchett) 2 : dismal <a ^ landscape) — :lu<go>f 
adv — lu>gu<bri*ous*Dess n y.'z$^ 




„ jiMigin unknown! (1802) any < 
• ,,,riU*-''^ lKiivchacte worms that have a row of 
V>^:^;^^j%^,W!k and are used for bait 

. 'ft. fr. Gk Loukas} 1 : a Gentile ph: 

I'oul traditionally identified as th' 
- ^ J^L. ^..w Testament and of the book of A 
Tchlament — see BIBLE table 
^\A itUi I ME, fr. luke lukewarm + w 
.fwarm — more at LEE] (I4c) 1 : : 
^ilfiK conviction : HALFHEARTED — « 
■ ■a i^^n*^'*^ n 
, imit. origin] (14c) 1 : to cause to s 

^yii^H^^ ti) I c lax vigilance 

f ,V^ip t «imcthing that lulls; esp : LULI-ABY 
' , hi in activity: as a : a temporary call 

" ' (^li^ a temporary drop in business activity 
^ff*M jt, W -I'les [obs. E lulla, interj- used to 
^r'l-^l^f to lull a chUd. fr. ME fcy] (1588) 
4 in nuiet children or lull them to slee] 
«1«K * 1 592) : to quiet with or as if with 
fr. Lulu, nickname fr: Louise\ (1886] 
5fti wonderful „ 

frknown] (ca. chiefly Scot : CHIM 
Miuit (Arm luma, lumay, lit,, smalfxo 
«. *ce dram at MONEY table , 
i^tiitAN n [L, fr. lumbusMca. 1693) r. 1 
\M involving the lumbarTcgion 
i - f»' ^ "^j INL lumbaris, fr. L lumbus loii 
^:iV^!»^J b(. relating to, or constituting the loms i 
^' vertebrae and sacrum <'^J^^^ 

w"^ ' 'Blt-^\'W lum-bered; lum-ber-ing Vb(a-)n 
^ 1 £{0 tntivc ponderously 2 rRUMBLE 

^,l*^Umihard; fr. the use of pawnshops as 
K - • (1552) 1 : surplus or: disused articl 
^ away 2a: timber or logs esp. whet 
structural materials prepared in a > 

Uim-ber-ing Vb{a-)rii)\ vt (1642) 
liimbci : ENCUMBER 2 : to heap togethe 
Ihc timber of ^ w 1 : to cut logs for lu 
M lor the market — lum-ber-er V-bar-: 
- ii T- "i*n-HDi-,jak\n (1831) : LOGGER 
■S n (ca. 1817) : a person who is engage 

cutting, processing, and marketing lui 

W 04 1 ) : STOREROOM 1 ' , , 

B^VT^^Pi-Jyanl^ 1 (1786) : a yard where a stock of lu 

>^bi.^^»n-b6 -sa-kral. -'saA a4f (1840) : relatin: 
i ^%tK»iotii or parts .-■ ^ 
.l^ miiiJm #1. p/ lumens alsa lu-ml'iia \-m»-n3\.lN 
' 4l»ftir shaft, opening] (1873) 1 : the cavin 
» blood, vessel) 2 : the bore of a tube (s 
•E^l^^f) 3 : a unit of luminous flux equal to t 
Ititii w^ angle by a uniform point source of one 

. comb form [ME lumin-, fr. L lumm-, 1 

Ji|^&»-*nar. -'ncr\ « [F, lamp, lightingl (1921; 

?0^Si:>'n5n(t)s\ n (1880) 1 : the quality or 
I'i ih« luminous intensity of a surface m a g: 

u - s^*-^ ^i S^^Sl^'nSV3\n, p/ -nar.|.as [Sp, decon 
arer the wmd^li^- jf % i^^'Tif^Wiorx^ Mexican Christmas lantern orig 

»ward ihc^g<:#«;;injg^^^^^ IME iurninarye. 

. ^ ^t.-os i'i^,- yV it*»i*f temp, fr. LL luminaria, p\. of luminare U 

" ' " * ' : #1Ki*W»ow, f r. lumin-, lumen light; akin to L lua 

~ * I'j^'^fi (15c) 1 : a person of prominence or bn 
%t^|?aHy that gives light; esp : one of the celestia 

'^MiM'm>-*rics\ vi -oesced; -nescing [back-fo: 
: to exhibit luminescence 
j% 4?^« \-'ne-£"n(t)s\ n (1889) : the low-tcmpen 
rf'^ W^tt chemical or physiological process); ai 
%femcscence — lu-mi-nes-ccnt Vs'nt\ adi 
i;|fe^*^«tsi\.lu-m3-'ni-f(»-)rM\ o^^ <i801) : transm 

1*^^ ^^\1(5m?.ni-Z3m\ n. often cap (ca. 1974) : a the 

C-^- jn.'. A. . — A »<ic.-^n^ nninHriQ dcveloDcd m 





^Miljtcape and seascape painting developed m 
^€mhmry and concerned with the study and-^ 
^<Vmi:flnd atmosphere — lu-inl-nist \-nist\ n, ofU 
■ f^Jiy UO-ms-'na-sa-teX n, pi -ties (1634) 1 a : 
tl j^tiifi luminous b : something luminoi^ . 2 1 
- (to b : relative brightness of something 
s ilMi?i lidiation emitted by a celestial source (as a- 
fciip Vm-m3-n3s\ adj [ME, ft: h lumino^, fri . 
r ' h 1 f mltting or reflecting usu. steady, suffused, i 
- imailng to light or to luminous flux 2 : bathe. 
- |j t+it»l with sunUght) 3 : CLEAR, ENLIGHTI 
,1 > lii.ml.nous.ly adv — lu.mi.nous.ncss^n : 
V'.-t^^fBy n <ca. 1931) : energy transferred m the 

-,i4^ ftui n (1925) : radiant flux in the visible-wa 

^fi»cd in luroens instead of watts 
# r^it*! wiint n (ca. 1 889) : a paint containing a phospl 
^{ unXrd with copper) and so able to glow m the d 
Vi&.-maks, -miksN n [origin unknown] (ca. U 

t^&MlA n [ME] (14c) 1 : a piece or mass of ind 
r*^ io i AGGREGATE, TOTALITY <taken in the ^> 
r^UMHRANCE; esp : an abnormal swelling .4 : j 
dwkward; also : one who. is stupid or dull 
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